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Abstract 
Allowing for global warming, low carbonization is the hotels' inevitably choice. Based on investigation conducted 
among high-star hotels in Ji'nan, this paper calculates the carbon footprint of catering products in these hotels during 
operation. The conclusions are as following: ķThe carbon footprint of catering products in high-star hotels during 
operation is mainly generated in the direct source of carbon emissions, accounting for over 99%. ĸAll of the carbon 
emissions from indirect sources correlate to reception scale. However there is a wide gap among them: according to 
the carbon emissions per unit of catering product from the consumption of electricity among the six hotels, the 
highest one is 25 times as the lowest one. ĹAmong the six hotels, there is a gap on the carbon footprints per unit of 
catering product, the highest one is 5.56 times as the lowest one.ĺThe higher rank of hotels and the more 
characteristics of catering products, the more carbon footprints.  
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1. Introduction 
The concept of carbon footprint was put forward firstly by the Science and technology office of 
Parliament of Britain  and Brit ish Sky Broadcasting, but different defin itions to carbon footprint have been 
given by different organizations from their own angles . As for the corporation, carbon footprint are the 
total greenhouse gases generated in the lifecycle of a product. It  is very hard to calcu late the carbon 
footprint of a product in our daily life. Properly, we can not do that, especially the whole lifecycle of the 
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product. But the calculation of carbon footprint can be made roughly according to the main sections of the 
product. This paper will give a relative analysis of the carbon footprint of the high-stared hotels. 
 The carbon footprint in this paper is calcu lated according the data sheet of GWP printed by IPCC. And 
so, the carbon footprint could be simply and efficiently calcu lated from the following two parts: direct and 
indirect. The d irect carbon footprint is the carbon emission of direct consumption of natural gas and 
gasoline. Indirect one is the emission of consumption of electricenegy during the manufacturing, sales and 
other sections of a product. Here, we take the carbon footprint of gas and electronicenergy as an example, 
the computational formulas are as follows: 
annual natural gas consumption × carbon emission factor of gasoline = direct carbon footprint 
annual electronic consumption × carbon emission factor of electricity = indirect carbon footprint 
2. Calculation and analysis 
2.1. Research method 
In order to obtain accurate data about the carbon footprint, a questionnaire has been designed and  sent 
to the energy managements and catering managements of some high-stared hotels in Ji'nan city. Among 
the receivable questionnaires, only six hotels’ data were complete and available , including four four-star 
hotels and two five-star hotels. 
The calculat ion method were further simplified: firstly, the carbon emissions generated in the direct 
source was restricted to the consumption of gas. Secondly, the research content is the carbon footprints of 
catering products in hotels during operating. The carbon emissions from the materials of dish, pastry and 
beverage are refused to be taken into consideration, for the providers have taken into account the energy 
consumption in the procedure of production and transportation. The services of catering products main ly 
include the labor of stuff and dining atmosphere offered by hotels, the latter can be divided into 
decorative and fit-up architectural materials . Th is study leave out the carbon emissions from the 
decorative materials because of the related data with poor usability. 
2.2. Calculations of carbon emission 
The carbon emission sources of catering products in the six hotels are as follows: The first is 
consumption of fuel in the producing process of catering products, The second is the consumption of 
electricity, especially the electric apparatus. The third is the consumption of water. And the last is dispose 
of waste. The data above are also given in table 1. Table 1  General informat ion of the catering products 
of six hotels in 2009 
Code of 
hotels 
Building 
area(m2) 
Reception 
(person time) 
Electricity 
(kw· h) 
Gas 
(m3) 
Waste 
(Ϳ) 
Water 
(m3) 
A 6 400 300 500 618 000 96 200 82 000 17 360 
B 11 400 529 900 1 625 000 300 000 160 000 35 000 
C 4 800 430 000 1 761 000 220 000 143 000 52 293 
D 19 500 580 782 1 490 000 120 000 180 000 60 250 
E 3 800 169 200 760 000 18 110 45 000 15 100 
F 2 530 163 600 850 581 16 647 39 000 16 200 
The carbon footprint calculation refers to the emission factors offered by  IPCC and the carbon 
footprint calculator with its parameters offered by Energy Research Institute of the Ministry of Finance 
and the National Development and Reform Commission. The result of calculation are shown in Table 2. 
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Table 2  Carbon emissions of catering products from main sources in six hotels in 2009 
Code of 
hotels 
Quantities of carbon 
emissions from  
electricity utilization 
(t)and the rate 
Quantities of carbon 
emissions from gas 
utilization (t)and the 
rate 
Quantities of carbon 
emissions from 
refuse (t)and the 
rate 
Quantities of 
carbon emissions 
from water (t)and 
the rate 
Total(t) 
A 485 0.00 011 4 388 968 0.99 985 169 0.00 004 8 0.00 0002 4 389 630 
B 1 275 0.00 009 13 687 011 0.99 989 330 0.00 002 16 0.00 0001 13 688 632 
C 1 382 0.00 014 10 037 141 0.99 984 295 0.00 003 24 0.00 0002 10 038 842 
D 1 170 0.00 021 5 474 804 0.99 971 371 0.00 007 27 0.00 0005 5 476 372 
E 597 0.00 072 826 239 0.99 916 83 0.00 011 7 0.00 0008 826 935 
F 668 0.00 088 759 492 0.99 901 80 0.00 011 7 0.00 0010 760 248 
Average 930 0.00 036 5 862 276 0.99 957 223 0.00 006 15 0.00 0005 5 863 443 
Notes: the real quantities of carbon emission from waste are much  higher than the result of calcu lation 
in this paper: firstly, abundant energy of the waste dishes would release to the surroundings with the 
dispose of them. According to the related literature, the consumption of energy of the uneaten food 
disposed by the hotels during the catering products is about 15.75% of the total energy.  Secondly, the 
food waste disposal will consumed much more energy than the rubbish and the flops emission without 
control have led to seriously environmental pollution. 
3. Results and discussion  
3.1.  Analysis on sources of carbon emissions 
3.1.1. Direct sources of carbon emissions 
The carbon footprint of catering products  in high-star hotels during operation is mainly  generated in 
the direct source of carbon emissions . According to the table 2, among all the sources of carbon emissions, 
the gas emissions rank first in proportion, surpassing 99.9% in the six investigated hotels. The major 
cause lies in the fact that most of all the catering products should be heated. 
By comparison between Fig.1. and Fig.2., the emissions from natural gas closely correlate with the 
quantities of guests received. However, there is still a  wide gap on the carbon emissions from gas among 
of the six hotels. 
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Fig. 1. Comparison of carbon emissions of  catering products     Fig. 2.Comparison of carbon emissions per unit of catering product 
from gas among six hotels in  2009 ;                                           from gas among six hotels in 2009  
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3.1.2 Indirect sources of carbon emissions 
All of the carbon emissions from the three indirect sources are far below the carbon emissions from 
direct sources. But there is a wide gap among of them: the rate of electric consumption was the highest 
(0.36‰), and the rate o f produced waste was 0.06‰ , and the rate of consumption of water was the lowest 
(0.005‰). Most of all the materials of catering products should be refrigerated and the nice dining 
environment need light and air-conditioning, which need the consumption of electricity 
By comparison between Fig.3.and Fig.4., all of the carbon emissions from three indirect sources 
correlate to their own reception scale. But there is a wide gap on the carbon footprints per unit of catering 
product among the six hotels , the highest one (4.08 kw·h/ person-time) is 25 times as the lowest one (0.16 
kw·h/ person-time). Without consideration of economics of scale of the larger reception scale in hotel 
A,B,C and D, the finding shows that it is feasible to reduce the carbon emissions in hotels. 
There is a little gap on the carbon emissions from consumption of water and produced waste per unit 
of catering product among the six hotels. 
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Fig. 3. Comparison of carbon emissions of  catering products     Fig. 4. Comparison of carbon emissions per unit of catering 
product from other sources among six hotels in  2009;                         from other sources among six hotels in 2009  
3.2. Analysis on total carbon emissions 
Table 2 shows that there are quite significant differences in carbon footprints among the six hotels. 
Hotel B is an outstanding cooking five-star hotel, the carbon emissions in which run up to 13 689 959 t in 
2009. Hotel A is an outstanding cooking four-star hotel. Hotel C is famous for receipting high-grade 
meet ing. Hotel D is an luxurious five-star hotel. Both hotel E and F are four-star hotels with smaller scale, 
the carbon emissions in which are lower than the others. We can make a conclusion that the higher rank 
of hotels and the more characteristics of catering products, the more carbon footprints. 
The carbon emissions generated in one d ining per person each time be regarded as the carbon 
emissions per unit of catering product. Fig.2.shows there are significant differences in carbon emissions 
per unit of catering product among the six hotels : the highest one (25 832kg/  person-time) is 5.56 t imes 
as the lowest one (4646kg/person-time). So there is also a greater space for the operation of low carbon. 
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Fig.5. Comparison of carbon emissions per unit of  catering products among six hotels in  2009 
4. Suggestions 
4.1.  Creating catering products of low-carbon 
The carbon footprint of catering products  in high-star hotels during operation is mainly  generated in 
the direct source of carbon emissions . Therefore, creating catering products of low-carbon is the direct 
effective measure to reduce the carbon footprint. For example, the operators of hotels should create new 
vegetables, such as leafy and salad vegetables, fungous or mixed  grain  rice etc., which be cooked  without 
much more energy. At the same time, the operators can mark the carbon footprints of every food on the 
menu, which will draw the guests ' attention and make them choose the low carbon dish. 
4.2. Reinforcing the practices of energy saving and environment protecting in operation of hotels 
Energy saving and environment protecting mainly  mean maximizing the resource utilizat ion, energy 
saving and consumption reducing, abs detergents in hotels. And so, the managers should choose energy-
saving equipment and eliminate throwaway chopsticks, cups, tissues, etc. The circulating water should be 
reused. The waste material, such as some food package, should be make fu ll use of. The lamps, ceiling 
and ornaments can be made of wine bottle and beverage bottle by the staff. The waste recovery system 
should be established and the rubbish be processed. Then the Edib le Fat  can be convert to bio-dieselē  
biological rubbish be gatherer into the biomass furnaces to generate electricityē to min imize the impact 
on the environment. 
4.3. Advocating consumption idea of low-carbon among the masses  
Both the carbon emissions per person and the carbon emissions generated from waste are high in  
luxurious hotels. That is to say, many people be fond of luxurious living and wasting too much are more 
and more outstanding. Advocating consumption idea o f low-carbon is very necessary. The heart of the 
matter is to guide rational consumption and to renew their ideaspeople’s living standards would 
immediately decline if they choose food of low carbon. Another work had to be done is that enhancing 
the idea of carbon compensation, people can plant trees or to do other things of  environmental protection 
to compensate for the carbon emissions generated from one’s dining. 
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